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Pollution of subsurface 
waters and soils is 
a common problem 

across the United States and 
the world. However, a grow-
ing body of evidence sug-
gests that laboratory studies, 
particularly those involving 
biological and chemical 
remediation, do not accu-
rately mimic what occurs 
in the field. These labora-
tory studies usually involve 
removal of sediments and/or 
groundwater and subjecting 
these materials to treatments 

within the lab, followed by an 
assessment of the likelihood 
of these treatments to achieve 
cleanup objectives in the field. 
Obtaining samples for use in 
the lab often causes many types 
of stress to the biota in these 
samples, which results in shifts 
in the microbial community. 
Subsequently, data generated 
from these altered communities 
may not be predictive for the 
field site. A device that performs 
laboratory scale experiments in 
the field is a way to overcome 
these laboratory shortcomings. 

INL has designed, fabricated, 
and implemented flow through 
in situ reactors (FTISRs) to 
meet this need. 

The invention is a direct-push 
installed, flow-through micro- 
cosm, which takes column 
studies from the lab to the field 
(Figure 1). In doing so, many 
lab artifacts disappear, includ-
ing errors from lab-to-field 
differences in temperature, 
microbial communities, dis-
solved gases, soil disturbances, 

Flow Through In Situ Reactor

Figure 1. Schematic of installation and use of flow 
through In Situ Reactors (FTISR) in the subsurface.
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and lab errors resulting from 
a lack of continual microbial 
recruitment from the surround-
ing formation.  

Additionally, the reactors allow 
mass balance closure in con-
taminant precipitation studies, 
as the core may be removed 
after the investigation is com-
plete. Also unique, the treated 
core containing the precipitated 
contaminant may be tested for 
remobilization by challenging 

the core removal.

We have tested the reactors 
in the laboratory and field, 
receiving easy to interpret and 
usable resultant data. Both the 
field and laboratory instal-
lations have been successful 
and straightforward, without 
plugging or reactor damage, 
including running the reactors 
for multiple months in scen- 
arios receiving organic carbon 
amendments.

Continued from front with the appropriate acid or 
oxidative challenges, in situ.

In situ reactors can be used to 
optimize full-scale remediation 
efforts, currently an iterative 
and expensive task. Further, 
during installation (Figure 2), 
in situ reactors cause little 
disruption to the soil matrix 
and little or no introduction 
of exogenous contaminants, 
yielding exceptional results for 
examination of microbial flora 
and the chemical matrix after 
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Figure 2. Installing an FTISR using direct push rigging. 
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